Numerical estimates of the longitudinal and transverse impedances for the booster capacitive pickup electrode (PUE) are presented. A comparison is made between the calculated longitudinal impedance and the impedance found using a wire measurement.
INTRODUCTION
Time domain codes calculate wake potentials while loss factors may be obtained using eigenvalue solvers. For a special, but useful, case the two techniques are simply related '. Using a wire measurement, and the supposition of a lumped impedance, the scattering matrix for a structure may be converted to an impedance. This paper tests the self consistency of the numerical approaches and compares the numerical results with the measurements.
The sign and phase conventions are as follows. The wake potentials are defined as
The source particle has EL charge Q while the test particle has a charge q.
The particle trajectories are colinear and the test particle lags a distance s behind the source particle. AF is the total force on the trailing particle minus the force present in a smooth pipe. The impedance is defined as
3

PUE CALCULATIONS
Time domain calculations for the PUE were done using the MAFIA code T3 2. The true geometry and the geometry assumed in the calculations are shown in Figure 1 . Since the PUE is syrnrnetric across the y = 0 plane, a beam traveling along the t axis will feel no kick in the y direction. Hence, only the portion of the PUE for y > 0 was modeled and the beam was taken along the z axis. The time domain code is reliable only for a beam velocity TI = c; for the booster TJ N 0 . 6~. The stategy for estimating the impedance is as follows.
Calculate the wake potentials for TJ = c.
Find the eigenmodes which dominate the wake potential.
Calculate the impedance at TJ = c due to these modes.
4)
Check for consistency between the two approaches.
5)
Use the eigenvectors to estimate the impedance for 21 < c.
The geometry of figure l a was input to the time domain code T3. The y = 0 boundary condition was E, = H, = Hz = 0, which is the relevant condition for fields which are symmetric with respect to the y = 0 plane. Open boundary conditions were used at the boundaries in z. A charge/current source of the form
with u = 5 cm was propagated through the cavity and the wake potentials were calculated. The 2 and i components of the wake potential are shown in To test whether the modes obtained from E31 were adequate to represent the wake potentials obtained from T3 equation 8 was fitted to the longitudinal wake potential using the frequencies wx from E31 and least squares on the parameters k x . The best fit parameters K A are shown in column 3 of Table   1 . The agreement between the methods is fairly good, considering the fact that the wake potential contains frequencies which are not included in the fit. For v < c the output from the time domain solver is unreliable, so the frequency domain was used. In this case the impedance due to coloumb forces also contributes to1 the longitudinal wake potential. The impedance due to coloumb forces is the result of space charge forces which are present at all regions in the ring and are not well modeled by impulses, so the space charge forces were not included in the PUE impedance estimate.
The loss factors for v < c were calculated using equations 5 through 7 and substituting 0 . 6~ for c in equation 6. The loss factors for v = 0 . 6~ are given in column 3 of Table 1 .
COMPARISON WITH PUE MEASUREMENTS
Transmission line measurlements of the longitudinal impedance for the PUE are shown in 
